Objective: To identify the prevalence of coronary risk factors among South Asian Indians in Australia and India. Design: Cross-sectional intercountry comparison. Subjects: Healthy volunteers aged 23-75 y recruited from the Indian community in Sydney Australia (n¼125), and their nominated relatives in India, (n¼125). Results: The two groups were of similar background with over 90% of the group in India being siblings, parents or relatives of the group in Australia. There was no difference in the populations between India and Australia with regard to mean age (40711.5 vs 39710. 
Introduction
Australia is a multiethnic country of rapidly changing demography. During the last decade, Australia has experienced increased immigration from Asia including groups from the Indian subcontinent (South Asia). It is estimated that people of Asian origin will comprise 16% of Australia's population by 2025 (Department of Immigration and Multicultural Affairs, Canberra, 1997) . Past population studies of immigrants to Australia do not include a substantial Asian component, but the following reports are noted concerning Asian immigrants. Increased body weight and dietary changes were associated with length of residence in Australia for Asian men and women (Bennett, 1993) . Melbourne Chinese subjects were found to have the same cardiovascular risk as other Australians (Hsu-Hage & Wahlqvist, 1993) . A Sydney Vietnamese population sample had lower cholesterol than the Australian average, but this increased with length of time in Australia (Rissel & Russell, 1993) . Australian residence was associated with an increase in abdominal fat and a trend towards increased obesity and increased blood cholesterol in Vietnamese men (Bermingham et al, 1993) , but Sydney Vietnamese women did not appear to change in regard to these parameters . While the foregoing reports concern immigrants from all of Asia, no groups from the Indian subcontinent (South Asia) were included. Thus, there are no specific studies of South Asian immigrants to Australia at present.
South Asians are a group that are particularly vulnerable to coronary heart disease (CHD) and diabetes. Within South Asia, evidence from the largest country in the region, India, shows a high incidence of CHD risk factors in certain urban areas. (Chadha et al, 1990; Gupta et al, 1995) . A higher incidence of CHD and CHD risk factors was observed in urban compared with rural Indian subjects (Singh et al, 1995) , and urban subjects had a similar risk factor profile to Indian emigrants to the UK.
South Asians have emigrated in large numbers all over the world in the last 150 y. High levels of CHD and of coronary and diabetic risk factors have been consistently noted among South Asians overseas communities (McKeigue et al, 1989; Vardan et al, 1995; Balarajan, 1996; Wild & McKeigue, 1997) . This has been demonstrated in areas as diverse as Trinidad (Beckles et al, 1986) , the UK (Dhawan et al, 1994) , Singapore (Hughes et al, 1990) , Figi (Sorokin, 1973) and Uganda (Shaper & Jones, 1959) . Risk of CHD among South Asians has been demonstrated to be higher than that of the host society to which they have migrated (Balarajan, 1991) . Moreover, CHD in Asian Indians has been shown to occur prematurely, that is, at least a decade or two earlier than seen in Europeans (Hughes et al, 1989) . The traditional risk factors for CHD, namely hypertension, high cholesterol, smoking and obesity do not fully explain the excess of CHD seen among South Asians (McKeigue et al, 1989) . In earlier studies of lipids among South Asians, cholesterol levels have been reported to be normal or low (Rajadurai et al, 1992) . However, a number of risk factors related to the metabolic syndrome (insulin-resistance syndrome) have been described in South Asians; these include an excess of noninsulindependent diabetes (NIDDM) (Ramachandran et al, 2001) , increased upper body obesity with increased waist-to-hip ratio (WHR) (McKeigue et al, 1991) , elevated plasma insulin (hyperinsulinaemia) and increased insulin resistance (Laws et al, 1994) all of which influence CHD risk.
While insulin resistance is clearly implicated in risk of CHD in South Asians (McKeigue, 1996) , there is recent evidence that nonconventional risk factors such as high lipoprotein (a) (Lp(a)), which is an important independent risk factor for CHD, is also involved. Lp(a) has been shown to be elevated in Indian heart patients (Gambhir et al, 2000) and was an independent risk factor for CHD in NIDDM patients in South India (Mohan et al, 1998) . Lp(a) is elevated in South Asians living in North America (Anand et al, 1998; Hoogeveen et al, 2001 ) and in Britain (Bhatnagar, 1998) in comparison with host populations.
While an excess of risk has clearly been demonstrated in Indians at home and abroad, with a gradient of increasing risk from rural to urban to emigrant subjects, studies that have examined the change in risk of South Asians on migration are limited. Very few studies have examined free living subjects in South Asia and compared them to their counterparts who have migrated. One such study (Bhatnagar et al (1995) compared Indian (Punjabi) migrants living in West London with their siblings in Punjab and concluded that the migrants from the Indian subcontinent had a less favourable risk profile compared to their siblings who did not migrate.
In the present study, the anthropometric, behavioural and biochemical risk factors for CHD and NIDDM were compared in two very similar South Asian Indian population samples, one group having migrated to Australia, the other group remaining in India. The working hypothesis is that there will be increased risk factors for CHD and diabetes among emigrant Indians to Australia compared with their counterparts who have not migrated.
Subjects and methods

In Australia
The Australian component of the study was carried out in Sydney, where 1.5% of residents in the last census came from the Indian subcontinent (Department of Immigration and Multicultural Affairs, Canberra, 1997). Healthy subjects, who had emigrated to Australia from India in the past 14 y, were recruited by advertising at Indian community centres in the western suburbs of Sydney.
Siblings/relatives in India
About half the participants recruited in Sydney volunteered information regarding one or more siblings or relatives living in India, who might be willing to be contacted regarding the study. These siblings were contacted in India by the same investigator (DM) and invited to take part in the study.
Protocol
Written, informed consent was obtained from all subjects prior to the commencement of the study, which had ethics approval from the University of Sydney Ethics Committee. Anthropometric measurements were taken with the subjects dressed in light indoor clothing with shoes removed. Weight was measured to the nearest 0.5 kg using a calibrated bathroom scales. Height was measured to the nearest 0.5 cm using a wall-mounted tape. Body mass index (BMI) was calculated as weight (kg)/height (m 2 ). Waist and hip circumferences were measured using a flexible tape measure at the smallest circumference between the ribs and the iliac crest and the largest circumference in the buttock/gluteal area, respectively. All measurements were taken by the same trained investigator in Australia and India. Blood pressure and pulse were measured using an Omron automatic digital blood pressure monitor (Omron, Japan). Percent total body fat (%TBF) was measured in a subgroup of Indians in Australia (25 men and 24 women) by bioelectric impedance Risk factors for coronary heart disease D Mahajan and MA Bermingham analysis using a Tanita portable stand-on analyser (Tanita 501, Tanita Corp, Japan), placed on a hard level surface. Venous blood samples were collected after an overnight 12 h fast. Blood was centrifuged on the day of collection and plasma separated into aliquots, which were then frozen and stored at À801C until analysis. All the frozen samples were transported from India to Sydney on dry ice and all the study samples were analysed in the same laboratory using the same methodology.
A questionnaire based on the National Heart Foundation Risk Factor Survey (Risk Factor Prevalence Study Management Committee, 1989) was administered to each subject. This questionnaire addressed the following areas: past medical history; participation in regular physical exercise; history and duration of smoking; past and present use of oral contraceptives; alcohol consumption, and the subjects' habitual diet.
Laboratory methods
Total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C) and triglyceride (TG) concentrations were measured on a Reflotron reflectance photometric analyser (Boehringer Mannheim Diagnostics, Germany). Coefficients of variation for repeated measurements of plasma were 2.9% for TC, 3.2% for HDL-C and 1.4% for TG. The accuracy of the Reflotron used in this study is regularly assessed through participation in the RCPA-AACB chemical pathology quality assurance programme. Low-density lipoprotein cholesterol (LDL) concentration was estimated using a modification of the Friedewald formula (Friedewald et al, 1972) . Apolipoprotein (apo) A-I and apo B-100 were measured by immunoturbidimetric analyses using a Turbitimer System (Behring Diagnostics, Australia). Lp(a) was determined by sandwich enzyme-linked immunosorbent assay (ELISA) (Wang et al, 1992) . Insulin was determined by microparticle enzyme immuno assay (MEIA), which is a chemiluminiscent method, in a major tertiary referal hospital.
Statistical analysis
Each variable was examined for normality by examination of a histogram of the distribution of the data; the presence of excessive skewness and/or outliers was noted. Differences in variables were determined by t-test (continuous), w 2 (noncontinuous) or Mann-Whitney (nonparametrics) analyses; significance was reported as P-values or confidence intervals (CIs). Relationships between continuous variables (if normally distributed) were reported as Pearson's correlation coefficients. Adjustment for confounding on mean levels between groups was achieved by using the beta coefficients of the covariates in a regression equation (Kleinbaum et al, 1988) . Odds ratio were calculated and adjusted for confounding by logistic regression. CIs (95%) for comparison with Australian National population samples were calculated on mean values using the standard error of the mean, the sample size and the T-value for that sample size; the sample sizes and standard errors for the Australian National population samples are published with the data. Data analyses were carried out using SPSS, Minitab and Statview software packages for Macintosh.
Results
Sydney resident group
In total, 200 individuals expressed interest in the study and 125 (68 men and 57 women) elected to participate fully after receiving detailed information on the procedures. None of the subjects reported any medical history of CAD. Two women were pregnant and eight subjects reported being diabetic. Pregnant women were excluded from the anthropometric data, but they were included in the lipid data, as no differences were found when analysis was performed with and without these subjects.
Indian resident group
Relatives and siblings of 60 of the Sydney-based subjects were contacted in India. An average of two relatives were contacted for each index subject. Anthropometric, demographic data and blood samples were obtained from 125 subjects (82 men and 43 women) in India. The questionnaire was personally administered to all the Indian subjects by the same researcher who carried out the work in Sydney (DM). The mean age of subjects in India and in Sydney was similar (40.5711.5 y in India, 39.2710.3 y in Sydney) and there were no differences in age between the sexes, either in India or in Sydney (Table 1) 170.6 mmol/l, P¼0.02). Women in both the population samples were on average 3 y younger than men. Women in India had a significantly lower BMI than those living in Sydney (22.772.9 vs 25.374.2; Po0.0001). The prevalence of both overweight and obesity as measured by % BMI 425 and % BMI 430, respectively, was significantly higher among women in Sydney, while there was no difference in this prevalence in men. It is notable that women living in India had a higher WHR (0.86 vs 0.77; Po0.01) and much higher prevalence of abdominal obesity as measured by % WHR 4 0.8. However, there was no difference in waist measurement between women in both the samples. In the case of the male population, both waist and WHR were significantly lower in India.
A relative risk analysis showed that for women residing in India, there was a 2.3-fold risk (P¼0.05) of having a waist Risk factors for coronary heart disease D Mahajan and MA Bermingham measurement (adjusted for BMI) above 90 cm (an accepted cutoff for high risk for women) compared with Indian women residing in Australia.
The biggest difference in behaviour between men and women in both the population samples was a significant difference in male and female drinking habits (60.3 vs 22.8% in Sydney and 71.9 vs 20.9% in India). Smoking rates were significantly higher in India (Po0.0001) and male smoking in Australia was lower than the national average. Hours spent at exercise was significantly different between the two populations. Both men and women in India spent more time on vigorous exercise compared to men and women in Sydney (Table 2 ). There was little difference in walking habits in men of both the populations, but women in India spent significantly more time walking compared to their Australian counterparts (9.279.1 vs 4.875.3, Po0.003). When the two population samples were compared with respect to total exercise time, it was found that women in India led a much more active life. There was no difference in dairy consumption between the sexes, but the Indian group had almost double the dairy intake of the Sydney group.
A comparison of lipid profiles of the two populations shows that overall TC and TG are same in both the countries, but HDL is lower in women in India (Table 3) . Apo A1 (associated with HDL) has mean levels towards the lower limit of normal, in keeping with the relatively low concentrations of HDL found in both sexes, and was particularly low in women in India. Apo B (associated with LDL) was also significantly lower in both men and women residing in India. Lp(a) and insulin levels were highly skewed towards the right and were log transformed. The population (men and women combined) in India had notably higher insulin levels compared to the population in Australia, with women living in India having particularly high insulin levels compared with those in Australia. This was reflected in a difference both in median values and in the mean (log transformed). A separate analysis of siblings only gave a similar result. When insulin values were log transformed and adjusted for confounding, the differences remained significant (Table 3) .
Characteristics of the whole study sample (India and Australia) compared with an Australian National Heart Foundation (NHF) population sample are shown in Table 4 . The BMI was very close to the Australian national average, but both men and women of Indian origin had higher WHR compared to the Australian national population. Gender ¼0.45 for women). Since no national figures are available for % TBF in Australia, the mean % TBF of this group was compared to that of a group of Caucasians of similar age and BMI (determined in our laboratory using the same methodology (Mulyadi et al, 2001) . The mean values of % TBF for this group was 18.0 for men and 31.8 for women.
No correlation was found between BMI and metabolic parameters (TC, TG, HDL and insulin). Log insulin was significantly correlated with waist in both men and women, but WHR was not. Both waist and WHR were highly 
Discussion
This study investigated anthropometric, behavioural and biochemical risk factors for CHD in two very similar Indian population samples, one group having always resided in India, and the other group having migrated to Australia within the last 14 y. This is a convenience sample of only 125 subjects in each country, hence the results are not fully generalisable, nevertheless, some interesting observations were made. The group that migrated to Australia have generally a more favourable disease risk profile than the group remaining in India. Both groups are almost all urbandwelling Hindus of business or professional class, and are closely related. More than 60% of the group in India are siblings, and the remainder, parents, uncles or aunts of the group in Australia; thus, differences observed between the groups are unlikely to have a strong genetic bias. A notable finding is that fasting insulin levels are significantly higher in India. The difference is greater among women, who also have significantly lower BMI in India, spend twice as long at exercise, but have higher WHR compared with Indian women in Australia. The difference in insulin is still significant after adjustment for age, BMI, WHR, waist, time spent at exercise and dairy and alcohol intake. While men in Australia have an increased tendency to central fat and higher apo B, they also have lower fasting insulin and no difference in TC. Women in Australia had much lower insulin, decreased WHR, increased HDL and no difference in TC compared with women in India.
Weight gain and a change in distribution of body fat to a more abdominal pattern are related to risk of CHD and diabetes (Bjorntorp, 1984) . A WHR 40.9 (men) or 40.8 (women) has been proposed as a threshold for risk of disease due to central fat accumulation, and a waist measurement of 100 cm (men) and 95 cm (women) has been proposed as a cutoff for a risk for CHD (Despres, 1991 ). In the current study, the men in Australia had similar BMI to those in India, but had higher indices of abdominal obesity, as measured by mean waist, WHR and prevalence of WHR above the risk threshold. However, although both the waist and WHR were higher in Australia, insulin was lower.
Indian women living in Australia had higher BMI, but lower WHR, and lower prevalence of WHR above the risk threshold, and identical waist measurement to women living in India. In a Scottish study, the WHR of migrant South Asian women was found to be significantly higher than South Asian women born in Britian, which in turn was higher than that of the general population (Lean et al, 2001 ). In our study, the difference in WHR between women in Australia and India was due entirely to lower hip measurements of the women in India. Waist adjusted for BMI was higher in the women in India. Thus, the women in India have a larger waist and smaller hips than expected for their BMI. Given the higher insulin levels in women in India, it is interesting that a large European study has shown that narrow hips and broad waist for a given BMI contribute to increased risk of NIDDM (Seidell et al, 1997 ). An excess of abdominal fat has been noted in other groups of Asian women, while still of relatively low BMI, for example, women in China showed a tendency to a central pattern of fat distribution (mean WHR¼0.8), while mean BMI was only 20.1-21.9 (Folsom et al, 1994) . Our previous studies of newly arrived refugee Vietnamese women in Australia found them to have higher WHR than the Australian average at a much lower BMI ; Vietnamese women also have the highest rate of gestational diabetes of any ethnic group in Australia (Doery et al, 1989) .
A limitation of our study is that it has only been possible to estimate visceral fat mass from anthropometric measurements such as waist or WHR rather than using direct methods such as computed tomography. Waist is now generally considered as a better correlate of visceral fat than WHR (Despres, 1991) , but WHR is still a useful predictor of diabetes (Chan et al, 1994) . Furthermore, the data on the relationships between anthropometric measurements and visceral fat mass are largely derived from studies of Caucasians, and these relationships may not be the same in all ethnic groups, or indeed, at all levels of BMI. WHR has been shown to be closely correlated with direct measurements of visceral fat in Asian women (Masuda et al, 1993) . While absolute waist measurement may be a superior estimate of visceral fat, especially in obese subjects, the WHR for a given BMI may be important, especially in women in the lower ranges of BMI, and particularly in regard to risk of glucose intolerance. The measurement of % TBF in a small subsample of the Indian population in Australia indicates that both men and women may have higher % TBF at a given BMI than Caucasians controls measured with the same methodology. There is already evidence that the relationship between percent body fat and BMI is different among different ethnic groups; Asian populations may have up to 3-5% more body fat at a given BMI than Caucasians (Deurenberg et al, 2002) .
The age range of the combined Indian population samples was similar to that of a NHF Australian population sample (National Heart Foundation Risk factor survey, 1989), and the mean BMI was very close to the mean of that sample, the only exception being the women residing in India, who were lighter. The WHR is relatively high in all the Indian men and women compared to the Australian average. Direct comparisons with the NHF waist and hip measurements are difficult, as precise information on the exact positioning of the NHF measurements on the body is not available. However, we have previously measured WHR in a group of Australian women of Caucasian origin (McLaughlin, 1993) using exactly the same techniques as used in this study and found our study group to have a similar mean WHR (0.75) to that of the NHF sample. Therefore, we believe it is valid to compare the WHR measurements in the study with those of the national sample. In summary, both Indian men and women appear to be more abdominally obese as measured by WHR than the average Australian for the same BMI. These data accord with a finding that migrant South Asian women in Scotland had significantly higher WHR than the general population (Lean et al, 2001) .
Insulin is known to be strongly correlated with direct measurements of visceral fat mass (Carey et al, 1996) . If waist is a better estimate of visceral fat than WHR, the much higher WHR and insulin levels of women living in India, while waist measurement is the same, seems puzzling. However, it may be that the critical factor here is not absolute waist measurement, but rather waist for a particular BMI. The women living in India have smaller hips and larger waist than expected for their BMI, and this combination has been strongly associated with insulin resistance (Seidell et al, 1997) . The women in Australia appear to have a different shape to women in India, who have relatively narrow hips. WHR may not only reflect visceral fat mass: Seidell has speculated that narrow hips are indicative of relatively small muscle leg mass, which in turn is also associated with peripheral insulin resistance. Swedish men were shown to have higher glucose intolerance than Indian men, and this was not related to visceral fat but rather to lower leg muscle to total muscle ratio (Chowdury et al, 1996) .
The lipid profiles of the Indian and Australian resident groups are remarkably similar, as are the gender differences in lipid profiles. While absolute comparisons of lipid values must be interpreted with some caution when different methodologies are used, the mean TC of all the Indian men and women appears similar to the Australian average as measured in the NHF sample. The difference between male and female TC is also similar to that in the NHF sample, as is the mean male HDL. However, the HDL of the women in Indian is low compared with the NHF sample, and, taken together with the higher TG and fasting insulin in all Indian men and women, indicates a greater degree of insulin resistance compared with the Australian national sample. This is in accord with many previous findings of an excess of insulin resistance in populations originating from South Asia by comparison with Europeans. A recent study has found that even children as young as 10-11 y old of South Asian origin in the UK have higher insulin levels than their British counterparts (Whincup et al, 2002) .
Although elevated TC is strongly associated with increased risk of CHD, a more precise indicator of CHD risk is an atherogenic lipid profile characterised by high levels of LDL, TG, apo B and decreased HDL and apo A1 (Despres, 1994) . High TG and low HDL are important risk factors for CHD, especially in women, and abdominal obesity is an important correlate of such dyslipidaemia (Austin et al, 1998) . While the Indian group as a whole have higher TG and lower HDL compared with the Australian national average, the group who have migrated to Australia do not appear to be at increased risk. In fact, the women in India have even higher TG and lower HDL than Indian women in Australia, which in turn is reflected in their higher WHR and fasting insulin.
Lp(a) is a potent risk factor for CHD (Danesh et al, 2000) and levels vary markedly with ethnicity. High Lp(a) has been reported in many studies of Asian Indians: (20.1 mg/dl in Singapore (Sandholzer et al, 1991) ; 8.7 mg/dL in America (Hoogeveen et al, 2001 ); 9.2 mg/dl in India (Hoogeveen et al, 2001 ) and 34.1 mg/dl in North America (Anand et al, 1998) . Lp(a) is relatively high (28.1 mg/dl) in both the Indian groups in the current study compared to that reported for other ethnic groups (Cobbaert & Kesteloot, 1992) , and 99% of the subjects are above the generally accepted risk threshold of 30 mg/dl; however, there is no difference in this pattern by country of residence. This is in accordance with the generally accepted view that Lp(a) is largely under genetic control and is little influenced by environmental factors.
Studies of CHD and NIDDM risk factors in population groups from the Indian subcontinent both at home and abroad have been well documented (Bhatnagar, 1998; Misra, 1999) . While there are no large-scale epidemiological or cohort studies of CHD risk in India itself, all the available evidence suggests excess risk associated with insulin resistance, increased risk in urban compared to rural groups, and an increasing prevalence of CHD in rural Indians. Studies of Indians overseas have included examination of risk factors in immigrant Indians living in such diverse countries as Singapore (Hughes et al, 1998) , Britain (Balarajan, 1991) , South Africa (Cosnett, 1957) and USA (Anand et al, 1998) . Some reports indicate that this excess of risk may not apply uniformly to people from all areas of the subcontinent, for example, the Punjab (Balarajan et al, 1984) , however, even people from this region have been shown to have an excess of nonbiochemical risk factors for CHD (Williams et al, 1994) . Recent studies of cardiac patients of British and Indian origin (2), and of sons of cardiac patients of Indian and North European origin (Shaukat et al, 1995) confirm these findings, and further attest to the elevation of Lp(a) in South Asians. Overall, these findings indicate a clear excess of risk factors associated with NIDDM and CAD including abdominal obesity, high TG, low HDL, high Lp(a) and impaired glucose tolerance, with some conflicting results in regard to TC, hypertension and smoking in immigrant Indians in comparison to their host countries.
Although this excess risk in South Asians has been clearly demonstrated, whether this risk is changed on migration from the subcontinent is less clear. Acculturation is the process by which immigrants acquire the behavioural patterns, values and attitudes of a new society (Rissel, 1997) . Thus, the change in risk depends on the society from which migration has taken place, the society to which migration has occurred and of an individual's place in both. Clearly, the refugee who arrives in a new country to find their qualifications unrecognised and only menial employment available, may experience more stress than the professional or business migrant who moves from a similar position in one country to another. In the current study, all subjects were professional or business class.
South Asians occupy a vast subcontinent with many different groups and a great variety of diet, culture and religion. Studies of acculturation of South Asians, which examined comparable free living subjects at home and abroad, have not been numerous. Bhatnagar et al, 1995) compared Punjabi migrants living in West London with their siblings in Punjab. Men in the Punjab had significantly greater insulin sensitivity method (as assessed by the HOMA), but women had similar insulin sensitivity in both the locations. The West London cohort had a higher systolic blood pressure, TC, apo B, fasting glucose and lower HDL (in women only), but they also had substantially higher BMI. The authors concluded that the migrants from the Indian subcontinent had a less favourable risk profile compared to their siblings who did not migrate.
In the current study, women clearly have a lower risk profile in Australia, with much lower insulin, decreased WHR, increased HDL and no difference in TC, and, while men have an increased tendency to central fat and higher apo B, they also have lower fasting insulin and no difference in TC (a limitation of our study compared to that of Bhatnagar is that no estimate of insulin sensitivity was possible). Our results are different to the West London study. However, in that study at least some of the increased risk might be attributed to the increase in BMI, particularly in regard to increased TC and blood pressure. It is interesting that insulin levels were the same in women in London and the Punjab, despite an increase in BMI from 22.7 to 27.4 kg/ m 2 in London. Although no measurement of body fat distribution such as WHR or waist was made, the women in London had the same mean plasma insulin as those in India, but at a much higher BMI. In our study, lower insulin prevailed in both men and women in Australia, with no difference in BMI in men, and a higher BMI in women.
Although the results of our study are different, the study populations in London and Sydney were very different, one being recruited from a London district ward where 83% of the residents came from the Indian subcontinent, while the group in Sydney were widely dispersed throughout a number of suburbs, and all of professional or business class. They may have had a greater awareness of coronary and diabetic risk factors, especially in relation to diet. Their experiences of transition to the new societies would have been different. Male BMI was not different between the groups living in Australia and India, but in the British study, BMI was four units higher in London than in the Punjab. The women were heavier in Australia than India, but their mean BMI was lower than the Australian average, and also less than the mean BMI for Punjabi women in London. TC also was the same in Australia and India, but had increased significantly in London compared with the Punjab. These differences in BMI and TC hint at a change to a more high-energy diet with possibly higher saturated fat intake in London compared with Sydney, and may partly account for the improved risk profile in Australia compared with London. Previous studies in the UK have noted a high prevalence of obesity among South Asian migrants from rural areas which may have arisen from weight gain after migration (Sevak et al, 1994) . Only detailed dietary studies that measure nutrient intake in comparable groups in India and countries to which Indians have migrated will resolve this question.
In our study, the differences in insulin persisted after adjustment for confounding factors. These included eating fat on meat, addition of salt to meals and dairy intake (which was higher in India). There was no estimate of either total fat intake or type of fat ingested. We know that ghee, a solid saturated fat, is used almost exclusively for cooking in India, and used almost every day for this purpose. Anecdotal evidence suggests that the Indian migrants in our study change to vegetable oil for most of their cooking on coming to Australia, although some ghee is still used. Indian foodstuffs are widely available in Australia, and the extent to which Australian dietary practices have been adopted is unknown. There is some evidence that saturated fat intake increases insulin levels in healthy subjects. In reviewing the data from animal studies, Storlien et al (2000) , suggest that there is now substantial evidence for a major role of dietary fat subtypes in insulin action and that intake of saturated fats is strongly linked to development of obesity and insulin resistance, while that of polyunsaturated fats is not. In addition, there may even be a role for protein subtypes eaten with the fat, as recent results have shown that rats fed on high-fat diets, where the protein component was from casein or soy, were insulin resistant, but when the protein source was from cod, they were not. Studies in this regard are lacking in humans, especially of free-range healthy individuals (Storlien et al, 2000) , but the research so far clearly shows that dietary fat intake does influence insulin action, and that the end result is strongly related to the fatty acid profile of that dietary fat (Storlien et al, 1997) . In our study, there was no correlation between insulin levels and years of living in Australia, nor was there any difference in fasting insulin in those immigrants residing here for less than 5 y compared with those having between 5 and 14 y residence. Thus, if there is a reduction in fasting insulin on migration to Australia, it seems to occur fairly rapidly, but this question will only be fully resolved by longtitudinal studies. Finally, although known diabetics were excluded from the insulin analysis, fasting glucose levels were not determined and diabetes was self-reported. It is always possible that there were more undiagnosed cases of NIDDM or impaired glucose tolerance in India.
The extent and speed of acculturation can have a big impact on health resources as immigrants age and develop chronic diseases. There is a need for more studies in India and cross-country studies of Indians abroad to clarify some of these issues. The results of these studies will help put into place health promotion strategies to prevent CHD and NIDDM which often affect people when they are most productive.
In conclusion, this study compared two similar Indian population samples, one in India, and the other group having migrated to Australia, and found that, on the whole, the group that have migrated to Australia had a more favourable CHD risk factor profile than the group remaining in India. This refutes the working hypothesis that there will be increased risk factors for CHD and diabetes among emigrant Indians to Australia compared with their counterparts who have not migrated. The fact that the groups are of such similar background and partly related, make it unlikely that changes due to migration have a strong genetic bias. In contrast to other studies, the absence of excessive weight gain in this group who emigrated to Australia may be a key factor in disease risk prevention.
